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Evaluations for both first and later parities will be provided to bull owners and will be used in the 143 

net merit index. If the first-parity evaluation is the primary evaluation reported to producers, 144 

much of the change that they notice will result from excluding later-parity data. Because the 145 

linear model generates evaluations with the same interpretation as those from the threshold 146 

model, released evaluations will be converted to a probability scale as is currently done for 147 

USDA evaluations for calving traits (Wiggans et al., 2006). 148 

Table 6 compares mean January 2008 bull reliabilities from the current threshold model with 149 

those from the multiparity linear model. Threshold reliabilities were calculated using only the 150 

diagonal of the coefficient matrix and probably are overestimates. The multiparity model 151 

provides reliabilities that are highly correlated with the true values from inversion of the 152 

coefficient matrix (Wiggans et al., 2008), which makes them more accurate than those from the 153 

threshold model. For CE, later-parity reliabilities were similar to those for January 2008 154 

evaluations, and first-parity reliabilities were lower because of prediction with different 155 

heritabilities and fewer records. For SB, both first- and later-parity reliabilities were lower than 156 

January 2008 reliabilities because of heritability differences from across-parity heritability. The 157 

later-parity reliabilities are low because of the extremely low heritability estimate for later-parity 158 

SB, which increases the number of records needed to achieve a given reliability. Comparison of 159 

reliabilities by birth year (not shown) showed the same trend for the threshold and 2 linear model 160 

reliabilities. 161 

More comprehensive models were investigated: an animal model and including SB and CE 162 

in the same analysis. A single analysis was attractive because correlations of SB with CE would 163 

partially compensate for missing SB data, particularly for historical data. Problems in estimation 164 

of reasonable variance components led to retaining a sire-MGS model and not combining CE and 165 
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SB in a single analysis. For current bulls, SB data generally are available; therefore, separate 166 

analysis by trait would not sacrifice much accuracy. 167 

A Bayesian analysis using a multitrait threshold model and Gibbs samplings (Sorensen et al., 168 

1995) also was examined. Convergence was extremely slow (>7 d for the national data set) and 169 

is not currently a feasible alternative for use in routine evaluation of CE and SB. 170 

 

CONCLUSIONS 171 

Estimation of separate evaluations for calving traits by parity should increase evaluation 172 

accuracy because the genetic correlation between parities is <1. The separate effects should be 173 

more stable over time as the proportion of parities included in a bull’s evaluation changes. 174 

Separate evaluations by parity should be particularly beneficial in assessing progeny-test bulls 175 

because later-parity calving traits would be specifically represented by parent information and 176 

first-parity information regressed by the correlation of <1. Differing economic impact of calving 177 

traits by parity can be accommodated in the net merit index. 178 
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Table 1. Numbers of calving ease and stillbirth records by trait score, breed, parity, and calf gender 

Holstein Brown Swiss Holstein × Brown Swiss 
First parity Later parities First parity Later parities First parity Later parities 

Trait 

Original 
trait 
score Male Female Male Female 

 

Male Female 
 

Male Female

 

Male Female Male Female
1 1,313,109 1,595,543 4,782,528 4,716,007 3,245 4,219  11,887 12,194 536 630 5,914 4,810
2 268,129 211,643 500,744 335,626 459 315  861 594 116 91 797 420
3 256,196 157,441 332,746 187,112 369 209  578 300 100 42 497 206
4 106,157 48,935 108,524 48,305 133 61  205 99 49 21 188 78

Calving 
ease 

5 56,204 22,596 62,978 26.697 115 32  194 82 28 11 141 68
1 856,987 884,874 2,673,507 2,450,701 — —  — — — — — — Stillbirth1 

2 125,599 98,193 125,588 125,588 — —  — — — — — — 
1Insufficient Brown Swiss and crossbred records available for analysis. 
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Table 2. Transformed scores for calving ease and stillbirth by parity and calf gender 

First parity Later parities 
Trait 

Original trait 
score Male Female

 
Male Female

1 0.01 0.18  0.27 0.34 
2 1.02 1.40  1.62 1.90 
3 1.48 1.87  2.04 2.33 
4 2.04 2.44  2.53 2.83 

Calving ease 

5 2.66 3.01  3.03 3.29 
1 0.01 0.05  0.10 0.11 Stillbirth 
2 1.71 1.84  2.11 2.16 
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Table 3. Genetic correlations between first- and later-parity sire and maternal grandsire (MGS) 

effects for calving ease and stillbirth 

Sire MGS 
Trait Effect Parity First Later  First Later

First 1.00 0.79  0.47 0.51Sire 
Later  1.00  0.57 0.75

MGS First    1.00 0.81

Calving ease 

 Later     1.00
First 1.00 0.83  0.07 −0.20Sire 
Later  1.00  0.34 0.13

MGS First    1.00 0.74

Stillbirth 

 Later     1.00
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Table 4. Heritabilities of sire and maternal grandsire1 (MGS) effects for first and later 

parities by calving trait 

First parity Later parities 
Calving trait Effect Estimate Median Range

 
Estimate Median Range

Sire 0.060 0.056 0.034  0.033 0.0311 0.0152Calving ease 
MGS 0.078 0.079 0.034  0.030 0.0264 0.0135
Sire 0.038 0.022 0.261  0.004 0.0046 0.0002Stillbirth 

MGS 0.069 0.064 0.009  0.006 0.0062 0.0007
1The MGS effect includes both maternal and direct components and is not a true 

heritability. 
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Table 5. Correlations between evaluations from a multiparity linear model and from the 2008 

USDA across-parity threshold model for calving ease and stillbirth by calving trait, model effect, 

parity, and reliability from the multiparity model 

Calving trait Effect Parity Reliability (%) Bulls (no.) Correlation
All 49,230 0.89 1 
>65 4,300 0.91 
All 49,230 0.91 

Sire 

≥2 
>65 19,634 0.95 
All 49,230 0.71 1 
>65 8,121 0.79 
All 49,230 0.88 

Calving ease 

MGS1 

≥2 
>65 13,416 0.91 
All 48,275 0.81 1 
>65 1,929 0.88 
All 48,275 0.83 

Sire 

≥2 
>65 1,755 0.93 
All 48,275 0.46 1 
>65 2,484 0.75 
All 48,275 0.83 

Stillbirth 

MGS 

≥2 
>65 1,461 0.87 

1Maternal grandsire. 
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Table 6. Mean reliability by parity for sire and maternal grandsire (MGS) effects and for January 

2008 USDA evaluations for calving ease and stillbirth 

Parity 
Trait Effect 

January 2008 
USDA evaluations First Later

Sire 0.63 0.50 0.60 Calving ease 
MGS 0.58 0.53 0.58 
Sire 0.45 0.39 0.40 Stillbirth 

MGS 0.46 0.42 0.38 
 


